
BACKGROUND OF THE INVENTION 
The present invention relates to a vehicle sunroof 
5 structure having lid sliding rails for guiding a sunroof lid 
and shade sliding rails for guiding a sunshade. 

Hitherto, there is known such a kind of the sunroof 
structure having a pair of left and right frame portions 
respectively extending forwardly and rearwardly on left and 
10 right peripheral edge portions of a roof opening. Lid sliding 
rails for guiding the sunroof lid are respectively formed in 
left and right outer parts of each of frame portions. Shade 
sliding rails for guiding the sunroof lid are respectively formed 
in left and right inner parts of each of the frame portions 
15 (see Patent Document 1 (to be described later) ) . A drain groove 
is also formed in each of the frame portions. The lid sliding 
rail, the shade sliding rail, and the drain groove are integrally 
formed in each of the frame portions. 

The sunroof lid engages with a drive member, which is guided 
20 by the lid sliding rail and moves in a longitudinal direction 
of a vehicle, in a predetermined zone of the rail. A movement 
of the engaged drive member causes the sunroof lid to open and 
close the roof opening. 
[Patent Document 1] 
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Meanwhile, in this sunroof structure, the lid sliding rail 
and the shade sliding rail are integrally formed. Thus, moving 
loci of the drive member and the shade respectively moved by 
5 the sliding rails are nearly the same. 

Incidentally and preferably, the drive member follows a 
locus of which radius of a curvature varies according to an 
engagement state between the drive member and the sunroof lid. 
Especially, in the case that the sunroof lid is divided into 

10 front and rear sunroof lid port ions, which are separately driven, 
it is necessary to configure the sunroof structure so that the 
drive member follows the locus of which radii or centers of 
the curvature respectively corresponding to an engaging zone, 
in which the drive member engages with the front sunroof lid 

15 portion, and another engaging zone, in which the drive member 
engages with the rear sunroof lid portion, differ from each 
other . 

Further, because the sunshade is operated by a passenger, 
it is preferable that a force for performing a moving operation 
20 of the sunshade is almost constant in forward and rearward 
directions, and that the sunshade follows the locus of which 
radius of the curvature is nearly constant in both forward and 
rearward directions. 

However, in the aforementioned sunroof structure, the 
25 sliding rails are integrally formed. Thus, the radii of the 
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curvature of the sliding rails cannot individually be set. 
Therefore, the vehicle sunroof structure has a problem in that 
the vehicle sunroof structure cannot meet all the aforementioned 
requirements . 

5 Moreover, the sunroof lid should be provided in such a 

way as to be integral with a roof panel by simultaneously closing 
the roof opening of the vehicle. Furthermore, it is necessary 
to provide the sunshade in such a manner as to cause a sense 
of unity (i.e., feeling like one component) . However, in the 

10 sunroof structure, the sliding rails are integrally formed. 
This constrains an arrangement state of the sunroof lid and 
the sunshade . Therefore, the sunroof structure has the problem 
in that the flexibility in forming the exterior and interior 
of the vehicle is limited so as to provide the sunroof lid and 

15 the sunshade in the vehicle in such a way as not to impair the 
exterior and interior of the roof and surroundings thereof, 
as described above. Furthermore, an unused space is created 
between the roof panel and the roof trim, resulting in the 
inconvenience that a large living space for occupants cannot 

20 be ensured. 

SUMMARY OF THE INVENTION 
The present invention is accomplished in view of 
aforementioned circumstances. Accordingly, an object of the 
25 invention is to provide a vehicle sunroof structure that 
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increases a flexibility in designing an exterior and an interior 
of the roof and surroundings of a vehicle. 

To achieve the foregoing ob j ect , according to the invention, 
there is provided a vehicle sunroof structure (hereunder 
referred to as a first vehicle sunroof structure of the 
invention) having lid sliding rails respectively formed on left 
and right sides of a roof opening in such a way as to extend 
forwardly and rearwardly so as to guide sunroof lids, and also 
having shade sliding rails respectively formed on the left and 
right sides of the roof opening in such a manner as to extend 
in a longitudinal direction of a vehicle. In this structure, 
each of lid forming members, on which the lid sliding rails 
are respectively formed, is provided independently from shade 
f ormingmembers on which the shade sliding rails are respectively 
formed. 

According to the first sunroof structure of the invention, 
each of the lid forming members is provided independently from 
the shade forming members . Thus, each of the lid sliding rails 
is formed separately. The sunroof lids and the sunshade can 
be disposed corresponding to an installed state and the formed 
state of a roof panel and a roof trim. Consequently, even when 
the roof panel and the roof trim are formed separately by 
emphasizing a marketability of the vehicle, the sunroof lid 
and the sunshade can be disposed without impairing a sense of 
unity of the exterior and interior of the vehicle. 



Therefore, the flexibility in forming the vehicle roof 
and surroundings thereof is drastically improved. Also, the 
marketability of the vehicle is drastically improved . Further, 
the roof panel and a roof trim can be installed so that a gap 
therebetween is small. The roof trim can become close to the 
roof panel within a range in which the sunroof structure does 
not interfere a sunroof function. Consequently, a space in 
a vehicle interior can be increased. 

According to an embodiment (hereunder referred to as a 
second sunroof structure of the invention) of the first sunroof 
structure of the invention, the lid sliding rails and the shade 
sliding rails are respectively formed on loci that differ from 
one another . 

The second sunroof structure has the following effects 
in addition to those of the first sunroof structure. That is, 
each of the lid sliding rails can be formed on loci determined 
by a size, a shape, an opening method of the sunroof lid, and 
the shape of the roof panel . Moreover, each of the shade sliding 
rails can be formed on the locus determined according to a force 
applied by the occupant for moving the sunshade and a shape 
of the roof trim. That is, in the case that the loci are nearly 
the same, it is difficult to design the loci independently. 
However, according to the invention, the loci respectively 
corresponding to the sliding rails can be designed in an optimum 
condition. 



Therefore, each of the sliding rails can be adapted to 
any forming methods of the roof and surroundings of the vehicle, 
and to any driving and operating states of the sunroof lid and 
the sunshade. Consequently, the marketability of the vehicle 
can be more improved. 

In the embodiment (hereunder referred to as a third vehicle 
sunroof structure of the invention) of the second sunroof 
structure of the invention, each of the lid sliding rails and 
the shade sliding rails is formed by being bent in such a way 
as to be upwardly convex. Further, each of the shade sliding 
rails is formed in such a manner as to have a nearly constant 
radius of a curvature. 

The third vehicle sunroof structure of the invention has 
the following effects in addition to those of the second sunroof 
structure. That is, because each of the shade sliding rails 
has the nearly constant radius of the curvature, the force for 
moving the sunshade can be made to be nearly constant in the 
longitudinal direction of the vehicle. 

Therefore, needless to say, the sunshade can stably be 
moved in the longitudinal direction. Occupants do not have 
uncomfortable feelings for operating the sunshade. The 
marketability of the vehicle can be more enhanced. 

According to the embodiment (hereunder referred to as a 
fourth sunroof structure) of the second or third sunroof 
structure, at least at one of the front and rear end sides of 
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the sliding rails, a height position of the lid sliding rail 
is lower than that of the shade sliding rail. Further, at a 
central portion in longitudinal direction, the height position 
is nearly equal to or higher than that of the shade sliding 
rail . 

The fourth sunroof structure has the following effects 
in addition to those of the second or third sunroof structure. 
That is, as seen in a side view, the lid sliding rail is placed 
under the shade sliding rail at least at one of the front and 
rear end sides of the sliding rails. At the central portion 
in the direction, the lid sliding rail is placed nearly at an 
equal height of or above the shade sliding rail. 

Consequently, at the central portion in the direction, 
that is, in a range in which a light is incident from the roof 
opening into the vehicle interior, the sunshade is placed nearly 
at the equal height of or under the sunroof lid. Thus, the 
sunshade effectively functions as a light shielding member. 
Further, at least at one of the front and rear end sides of 
the sliding rails, that is, in the range in which the light 
is not incident through the sunroof lid and in which the roof 
trim is disposed in the interior, the lid sliding rails are 
isolated from the roof panel. A space is defined above each 
of the lid siding rails. 

Hence, drive means, such as a motor, for driving the sunroof 
lid, and a drive mechanism for transmitting a drive force of 
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the drive means to the sunroof lid can be disposed between the 
roof panel and at least one of the front and rear end sides 
of each of the lid sliding rails without any obstacle to the 
light shielding function when opening. That is, at least a 
part of the drive means and the drive mechanism are placed at 
the front or rear end side of each of the lid sliding rails. 
Thus, as compared with the related art, the sunroof apparatus 
can be configured in such a way as to reduce the size thereof 
in the longitudinal direction. 

Consequently, even when the roof opening has a size similar 
to that of the roof opening in the case of the related art, 
the length in the longitudinal direction of the sunroof apparatus 
can be decreased in comparison with the length in such a direction 
of the related art. When the sunroof apparatus can ensure the 
space of which capacity is similar to that of the space in the 
related art, the length in the longitudinal direction of the 
roof opening can be set to a large value. 

According to the embodiment (hereunder referred to as a 
fifth vehicle sunroof structure of the invention) of one of 
the first to fourth sunroof structures, a height of the lid 
sliding rail is lower than that of the shade lid sliding rail 
at a front end side of each of the sliding rails. Further, 
afrontendsideof the lid sliding rail is placed under a laterally 
extending drain groove portion extending laterally at a front 
edge side of the roof opening. 
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The fifth sunroof structure has the following effects in 
addition to those of one of the first to fourth sunroof structures . 
That is, owing to an arrangement of the front end side of each 
of the lid sliding rails under the laterally extending drain 
5 groove portion, the lid sliding rails can forwardly be extended 
without changing the position in the direction of the laterally 
extending drain groove portion. 

This enables that the sunroof lid is more forwardly placed, 
and that the roof opening is enlarged. 
10 According to the embodiment (hereunder referred to as a 

sixth vehicle sunroof structure) of the fifth vehicle sunroof 
structure, the sunroof lid comprises a front lid, which is 
turnable around a front end thereof, and a rear lid, which is 
slidable in the longitudinal direction, in such a manner that 
■5 the front lid and the rear lid connect each other, and a lid 
drive member that engages with the lid sliding rails in such 
a way as to be movable in the direction, that drives the front 
lid through a drive mechanism connected to the front lid at 
a front side of each of the lid sliding rails, and that engages 
3 with the rear lid at a rear side of each of the lid sliding 
rails to thereby drive the rear lid. At least a part of the 
drive mechanism is disposed under the laterally extending drain 
groove portion. 

The sixth sunroof structure has the following effects in 
addition to those of the fifth sunroof structure. That is, 



because at least the part of the drive mechanism is disposed 
under the laterally extending drain groove portion, the 
dimension in the longitudinal direction of the sunroof apparatus 
does not increase, whereas such a dimension increases in the 
5 case of, for example, an apparatus in which the drive mechanism 
isdisposedbetween the laterally extendingdrain groove portion 
and the lid sliding rail. 

Thus, it is unnecessary to take up a large interior space 
for installing the drive mechanism. A large vehicle interior 
) space can be ensured. 

According to the embodiment (hereunder referred to as a 
seventh vehicle sunroof structure) of one of the first to sixth 
sunroof structures, a longitudinal extending drain groove 
extending in the direction in both left and right edge sides 
of the roof opening is formed in such a manner as to be integral 
with the lid sliding rail. 

The seventh sunroof structure has the following effects 
in addition to those of one of the first to sixth sunroof 
structures. That is, because the longitudinally extending 
drain groove is formed in such a way as to be integral with 
the lid sliding rails, the manufacturing cost of the sunroof 
apparatus, thus, can be reduced. 

BRIEF DESCRIPTION OF THE DRAWINGS 
FIG. 1 shows an embodiment of the present invention, and 
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is a perspective view illustrating a roof of a vehicle having 
a sunroof apparatus, and also illustrating surroundings of the 
roof . 

FIG. 2 is the perspective view illustrating the sunroof 
apparatus when a front lid and a rear lid are closed. 

FIG, 3 is the perspective view illustrating the sunroof 
apparatus where the front lid is partly opened and the rear 
lid is closed. 

FIG. 4 is the external perspective view illustrating the 
sunroof apparatus where the front lid and the rear lid are opened. 

FIG. 5 is a side explanatory view of a sunroof structure, 
which illustrates a vertically positional relation between 
sliding rails. 

FIG. 6 is a part of a side sectional explanatory view of 
the sunroof structure, illustrating a front end of each of the 
sliding rails where the sunroof apparatus is incorporated into 
a vehicle body. 

FIG. 7 is the part of the side sectional explanatory view 
of the sunroof structure, illustrating a rear end of each of 
the sliding rails where the sunroof apparatus is incorporated 
into the vehicle body. 

DETAILED DESCRIPTIN OF THE INVENTION 
FIGS. 1 to 7 illustrate an embodiment of the present 
invention. FIG. 1 is an external perspective view illustrating 



a roof of a vehicle having a sunroof apparatus, and also 
illustrating surroundings of the roof. FIG. 2 is an external 
perspective view illustrating the sunroof apparatus where a 
front lid and a rear lid are closed. FIG. 3 is the external 
perspective view illustrating the sunroof apparatus where the 
front lid is partly opened and where the rear lid is closed. 
FIG. 4 is the external perspective view illustrating the sunroof 
apparatus where the front lid and the rear lid are opened. FIG. 
5 is a side explanatory view of a sunroof structure, which 
illustrates a vertically positional relation between sliding 
rails. FIG. 6 is a partly side sectional explanatory view of 
the sunroof structure, illustrating a front end of each of the 
sliding rails where the sunroof apparatus is incorporated into 
a vehicle body. FIG. 7 is a partly side sectional explanatory 
view of the sunroof structure, illustrating a rear end of each 
of the sliding rails where the sunroof apparatus is incorporated 
into the vehicle body. 

As shown in FIG. 1, a motor vehicle 1 is a wagon type. 
A sunroof apparatus 4 is provided in a roof opening 3 of a roof 
panel 2. The sunroof apparatus 4 has a rectangular front lid 
5 for opening and closing the front side of a roof opening 3, 
and also has a rear lid 6 for opening and closing the rear side 
of the roof opening 3 so that the lids 5 and 6 adjoin each other. 

As shown in FIG. 2, the front lid 5 is attached to a roof 
panel 2 in such a way as to be freely turnable around the front 
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side thereof. As shown in FIG. 3, the front lid 5 is configured 
so that the rear portion thereof is upwardly movable thereby 
to open the front part of the roof opening 3. Incidentally, 
in this embodiment, the center of a turn of the front lid 5 
is adapted to be slightly moved in a longitudinal direction. 
As the front end of the front lid 5 rearwardly moves, the rear 
end thereof upwardly moves. 

As shown in FIG. 2, the rear lid 6 is attached to the roof 
panel 2 in such a way as to slidably movable rearwardly and 
forwardly. As shown in FIG. 4, the rear lid 6 rearwardly and 
slidably movable to thereby open the rear part of the roof opening 
3. In this embodiment, the rear lid 6 is set into an open state 
after the front lid 5 is set into an open state. Further, the 
front lid 5 is brought into a closed state after the rear lid 
6 is set into a closed state. 

As shown in FIG. 2, the sunroof apparatus 4 has a pair 
of left and right frame portions 7 respectively extending along 
the left and right peripheral edges of the roof opening 3, and 
also has a cross member 8 connecting the rear ends of the left 
and right frame portions 7 to each other. As shown in FIG. 
4, ineachof theleftandright frame portions7, a longitudinally 
extending drain groove 7a, lid sliding rails 7b for driving 
the lids 5 and 6, and shade sliding rails 7c for guiding the 
sunshade 9 in the longitudinal direction are formed in this 
order from the left or right outside thereof. 



In this embodiment, each of the extending drain grooves 
7a and the lid sliding rails 7b is formed in such a manner as 
to have a concave section. The extending drain groove 7a 
receives a drain water flowing into a vehicle interior from 
the peripheral edge of the roof opening 3, and leads the drain 
water to the outside of the vehicle. Further, a drive member 
10 for driving the front lid 5 and the rear lid 6 is arranged 
on the lid sliding rails 7b. The drive member 10 is moved by 
a motor 13 installed on the bottom side of a bracket 12 provided 
in such a way as to hang across the cross member 8 and a rear 
rail 11 of the vehicle body. 

In this embodiment, the drive member 10 moves on the lid 
sliding rails 7b longitudinally. As shown in FIG. 5, the drive 
member 10 engages with an engaging member 14a of a drive mechanism 
14 for turning the front lid 5 at the front of the lid sliding 
rail 7b, and also engages with the rear lid 6 at the rear of 
the lid sliding rail 7b. 

The drive member 10 moves longitudinally during a state, 
in which the drive member 10 engages with the lid 5 or 6, to 
thereby drive the lids 5 and 6 in such a manner as to open and 
close. That is, when the drive member 10 moves from the front 
side to the rear side, the front lid 5 and the rear lid 6 are 
opened in this order. When the drive member 10 moves from the 
rear side to the front side, the front lid 6 and the rear lid 
5 are closed in this order. 
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The shade sliding rails 7c are formed like flanges nearly 
horizontally projecting leftwardly, rightwardly and inwardly. 
The left and right end portions of the sunshade 9 are forwardly 
and rearwardly slidably put on the flange-like portions. In 
this embodiment, the sunshade 9 is operated by the occupant 
to thereby move longitudinally. Further, as shown in FIG. 5, 
the roof trim T is placed under the shade sliding rails 7c. 

In this embodiment, each of the left and right frame 
portions 7 is configured by being divided into a lid forming 
member 15, in which the longitudinally extending drain groove 
7a and the lid sliding rail 7b are formed, and a shade forming 
member 16 in which the shade sliding rail 7c is formed. In 
this embodiment, the cross member 8 connects the left and right 
lid forming members 15 and the left and right shade forming 
members 16, as illustrated in FIG. 4. 

Further, as shown in FIG. 5, each of the lid forming member 
15 is provided independently from the shade forming member 16. 
In this embodiment, each of the lid sliding rails 7b and the 
shade sliding rails 7c is formed by being bent in such a way 
as to be upwardly convex. Furthermore, each of the lid sliding 
rails 7b is formed by combining parts respectively having a 
plurality of radii of curvature. Each of the shade sliding 
rails 7c is formed from a part having a nearly constant radius 
of curvatures. As illustrated in FIG. 5, the lid sliding rail 
7b and the shade sliding rail 7c are formed on loci differing 



from each other. As shown in FIG. 6, the lid forming member 
15 is formed in such a way as to have a front end side portion, 
which is longer than that of the shade forming member 16. 
Moreover, each of the forming members 15 and 16 is configured 
5 so that the height position of the lid sliding rail 7b is lower 
than that of the shade sliding rail 7c at both end sides thereof, 
and that that of the lid sliding rail 7b is higher than that 
of the shade sliding rail 7c at a central portion in the 
longitudinal direction of each of the sliding rails 7b and 7c. 
10 Further, the front end side portion of each of the lid 

siding rails 7b is disposed under the laterally extending drain 
groove portion 17 at the front edge side of the roof opening 
3. Also, a part of the drive mechanism 14 of the front lid 
5 is disposed under the drain groove portion 17. Hereunder, 
15 the drive mechanism 14 for the front lid 5 is described. 

The drive mechanism 14 has the engaging member 14a engaging 
with the lid drive member 10. The engaging member 14a is formed 
like the lid drive member 10 in such a way as to be freely movable 
longitudinally. The engaging member 14a engages with the lid 
20 drive member 10 when the lid drive member 10 is placed in front 
of the lid sliding rail 7b. Then, the engaging member 14a moves 
longitudinally together with the lid drive member 10. 
Incidentally, when the lid drive member 10 moves from the front 
side to the rear side of the lid sliding rail 7b, the engagement 
25 between the lid drive member 10 and the engaging member 14a 



16 



is cancelled. 

Further, the drive mechanism 14 has a turning member 14b 
turnably provided on each of the lid sliding rails 7b. In this 
embodiment, the turning member 14b extends in the longitudinal 
5 direction and turns around the rear end thereof when the front 
lid 5 is closed. In this turning member 14b, a pin member 14bl 
is provided in such a way as to be inserted through a groove 
portion 14al formed in the engaging member 14a. The groove 
portion 14al has a zone where a corresponding part of the groove 
LO portion 14al is formed nearly in parallel with the lid sliding 
rail 7b, and another zone in which a corresponding part thereof 
is inclined f orwardly and upwardly . That is , when the engaging 
member 14a moves longitudinally together with the lid drive 
member 10 while the pin member 14bl moves in the zone in which 
the corresponding part of the groove portion 14al is parallel 
with the lid sliding rail 7b, the turning member 14b does not 
turn. Furthermore, when the pin member 14bl moves in the zone 
where the corresponding part of the groove portion 14a is 
inclined, the turning member 14b turns. 

Moreover, the drive mechanism 14 has a connecting member 
14c fixedly provided in the interior side of the front lid 5 
and turnably connected to the front end of the turning member 
14b. The connecting member 14c has an extending portion 14c 
downwardly extending under the laterally extending drain groove 
portion 17 . At the front end side part of this extending portion 
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14cl, a first pin member 14c2 and a second pin member 14c3, 
which is disposed behind this first pinmember 14c2, are provided. 
The first pin member 14c2 penetrates through a first insertion 
groove 14dl formed under the laterally extending drain groove 
portion 17 in such a manner as to extend nearly horizontally, 
and slightly upwardly and rearwardly. Further, the second pin 
member 14c3 penetrates through a second insertion groove 14d2 
extending obliguely and rearwardly upwardly behind the first 
insertion groove 14dl . 

Thus, when the turning member 14b turns and the front end 
side thereof rises, each of the pin members 14c2 and 14c3 of 
the connecting member 14c backwardly moves in a corresponding 
one of the insertion grooves 14dl and 14d2. Consequently, the 
connecting member 14c and the front lid 5 turn around the center 
of a turn O indicated in FIG, 6 . Then, the rear end side portions 
of the connecting member 14c and the front lid 5 rise, so that 
a part provided in the vicinity of the rear portion of the front 
lid 5 in the roof opening 3 is opened. 

The drive mechanism 14 is structured in this way. Thus, 
as shown in FIGS. 5 and 6, a part of the drive mechanism 14 
is disposed under the laterally extending drain groove portion 
17. 

Further, as shown in FIG. 7, the motor 13, and the rear 
rail 11 are placed behind the lid forming member 15. That is, 
in this embodiment, the motor 13 is disposed behind (that is, 
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at the outer place in the longitudinal direction of) the end 
portion of the lid sliding rail 7b. Furthermore, the motor 
13 is placed above the rear end side of each of the shade forming 
members 16. 

5 According to the sunroof structure configured as described 

above, each of the lid forming members 15 is provided 
independently with no relation to the shade forming members 
16. Thus, each of the lid sliding rails 7b is formed separately 
and independently from the shade sliding rails 7c. The sunroof 
10 lids 5 and 6 and the sunshade 9 can be disposed corresponding 
to the installed state and the formed state of the roof panel 
2 and the roof trim T. Consequently, even when the roof panel 
2 and the roof trim T are formed independently from each other 
by putting an importance on the marketability of the vehicle, 
15 the sunroof lids 5 and 6 and the sunshade 9 can be disposed 
without impairing the sense of an unity of the exterior and 
interior of the vehicle 1. 

Further, the slidingrails 7b and 7c are respectively formed 
on loci different from one another. Thus, the lid sliding rails 
20 7b can be formed on the loci determined according to the size, 
a shape, an open state of each of the lids 5 and 6, and the 
shape of the roof panel 2. Moreover, the shade sliding rails 
7c can be formed on the loci determined according to the force 
applied by the occupant for moving the sunshade 9, and the shape 
25 of the roof trim T. That is, in the case that the loci 
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respectively corresponding to the sliding rails 7b and 7c are 
nearly the same, it is difficult for the optimum design of the 
loci corresponding to the sliding rails 7b and 7c without 
relation of each other. However, according to the invention, 
the loci respectively corresponding to the sliding rails 7b 
and 7c can be formed in the optimum design. Incidentally, 
because each of the shade sliding rails 7c has a nearly constant 
radius of the curvature in this embodiment, the force for moving 
the sunshade 9 can be set a nearly constant value in the 
longitudinal direction . 

Furthermore, the sliding rails 7b and 7c are configured 
so that the lid sliding rail 7b is placed under the shade sliding 
rail 7c at the front end side thereof, that the sliding rails 
intersect with each other at a predetermined place, and that 
the lid sliding rail 7b is placed above the shade sliding rail 
7c at the central portion in the longitudinal direction. 

Consequently, at the central portion in the longitudinal 
direction of each of the sliding rails 7b and 7c, that is, in 
the range in which the light is incident from the roof opening 
3 into the vehicle interior through the lids 5 and 6, the sunshade 
9 is placed under lids 5 and 6. Thus the sunshade 9 functions 
as an effective light shielding member. Further, at the front 
end side of each of the sliding rails 7b and 7c, that is, in 
the range in which the light is not incident through the sunroof 
lid and in which the roof trim T is disposed in the vehicle 



interior, the lid sliding rails 7b are isolated from the roof 
panel 2. The space is defined above each of the lid siding 
rails 7b. 

Thus, according to the sunroof structure of the vehicle 
1 of this embodiment, the sliding rails 7b and 7c are formed 
separately of one another. Therefore, the flexibility in 
forming the roof of the vehicle 1 and the surroundings thereof 
is drastically improved. Also, the marketability of the vehicle 

1 is drastically improved. Further, the roof panel 2 and the 
roof trim T can be placed so that the gap therebetween is small . 
The roof trim T can be made to become close to the roof panel 

2 within the range in which the sunroof structure has no obstacle 
to the sunroof function . Consequently, the space in the vehicle 
can be comfortably increased. 

Further, according to the sunroof structure of the vehicle 
1 of this embodiment, the sliding rails 7b and 7c are formed 
on loci differing from one another. Therefore, each of the 
sliding rails can be adapted to the forming of the roof and 
surroundings of the vehicle 1, and to the driving and operating 
states of the sunroof lids 5 and 6 and the sunshade 9. 
Consequently, the marketability of the vehicle 1 can be more 
improved. 

Furthermore, according to the sunroof structure of the 
vehicle 1 of this embodiment, the force for moving the sunshade 
9 can be nearly at the constant value in the longitudinal 



direction. Therefore, the sunshade 9 can stably be moved in 
the longitudinal direction. The occupant can have the 
comfortable feeling to operate the sunshade 9. The 
marketability of the vehicle 1 can be more enhanced. 

Further, according to the sunroof structure of the vehicle 
1 of this embodiment, the space is defined above the front end 
side of the lid sliding rails 7b without any obstacle to the 
light shielding function of the sunshade 9, which is performed 
in the roof opening 3. Part of the drive mechanism 14 can be 
placed between the front end side portion of the lid sliding 
rail 7b and the roof panel 2. That is, as compared with the 
prior arts, the sunroof apparatus 4 can be configured in such 
a way as to reduce the size thereof in the longitudinal direction . 

Conseguently, even when the roof opening 3 has the size 
similar to that of the roof opening in the case of the prior 
arts, the length in the longitudinal direction of the sunroof 
apparatus 4 can be decreased in comparison with the length in 
such a direction of the prior arts . When the sunroof apparatus 
4 can ensure the space of which capacity is similar to that 
of the space in the prior arts, the length in the longitudinal 
direction of the roof opening 3 can be set to a large value. 

Further, according to the sunroof structure of the vehicle 
1 of this embodiment, the front end side of each of the lid 
sliding rails 7b is placed under the laterally extending drain 
groove portion 17 . Thus, the lid sliding rails 7b can forwardly 
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be extended without changing the position in the longitudinal 
direction of the laterally extending drain groove portion 17. 

This enables that the front lid 5 is more forwardly placed, 
and that the roof opening 3 is enlarged. 

Moreover, according to the sunroof structure of the vehicle 
1 of this embodiment, at least a part of the drive mechanism 

14 is disposed under the laterally extending drain groove portion 
17. Thus, the dimension in the longitudinal direction of the 
sunroof apparatus 4 does not increase, whereas such a dimension 
increases in the case of, for example, an apparatus in which 
the drive mechanism is disposed between the laterally extending 
drain groove portion and the lid sliding rail. Therefore, it 
is unnecessary to occupy a large interior space for installing 
the drive mechanism 14. Large interior space can be ensured 
in the vehicle 1. 

Furthermore, according to the sunroof structure of the 
vehicle 1 of this embodiment, the longitudinally extending drain 
groove 7a extending in the longitudinal direction in both left 
and right edge sides of the roof opening 3 is formed in such 
a manner as to be integral with the lid sliding rail . Therefore, 
not only the manufacturing cost of the sunroof apparatus 4 but 
also that of the vehicle 1 can be reduced. 

Further, according to the sunroof structure of the vehicle 
1 of this embodiment, the lid sliding rail 7b is formed in such 
a way as to be elongated forwardly of the shade sliding rail 
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7c. Furthermore, the part of the drive mechanism 14 is placed 
forwardly of the shade sliding rail 7c. Thus, the dimension 
in the longitudinal direction of the sunroof apparatus 4 does 
not become large . It is unnecessary to occupy the large interior 
5 space for installing the drive mechanism 14. Consequently, 
a large vehicle interior space can be ensured. 

Incidentally, although it is described in the foregoing 
description of the embodiment that the front lid 5 is adapted 
to turn, and that the rear lid 6 is adapted to slide, each of 
10 the lids 5 and 6 may be either of the turning type or of the 
sliding type. 

Further, although it is described in the foregoing 
description of the embodiment that the height position of the 
lid sliding rail 7b is lower than the height position of the 
15 shade sliding rail 7c at the front end side portion of each 
of the sliding rails 7b and 7c, the height position of the lid 
sliding rail 7b may be lower than the height position of the 
shade sliding rail 7c at the rear end side portion or at both 
front and rear portions of each of the sliding rails 7b and 
20 7c. 

Moreover, although it is described in the foregoing 
description of the embodiment that the height position of the 
lid sliding rail 7b is higher than the height position of the 
shade sliding rail 7c at the central portion in the longitudinal 
25 direction of each of the sliding rails 7b and 7c, advantages 
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similar to those of the aforementioned embodiment canbe obtained 
even when the height position of the lid sliding rail 7b is 
nearly equal to the height position of the shade sliding rail 
7c at the central portion in the longitudinal direction. 

Furthermore, although it is described in the foregoing 
description of the embodiment that the part of the drive 
mechanism 14 is disposed under the laterally extending drain 
groove portion 17, the entire drive mechanism 14 may be disposed 
thereunder . 

Additionally, the configuration of the drive mechanism 
14 of the aforementioned embodiment is optional. Other 
practical details of the structure can suitably be changed. 

As described in detail above, according to the vehicle 
sunroof structure of the present invention, the flexibility 
in forming -the vehicle roof and surroundings thereof is 
drastically improved. Moreover, the marketability of the 
vehicle is drastically improved. Further, the roof panel and 
the roof trim can be placed so that the gap therebetween is 
small. The roof trim can be made to become close to the roof 
panel within the range in which the vehicle sunroof structure 
has no obstacle to the sunroof function. Consequently, the 
space in the vehicle can be increased. 



